The effects of surfactants on the permeability of isolated perfused fish gills to urea.
1. The diffusional transfer capacity of [14C]urea in isolated perfused trout (Oncorhynchus mykiss) gills in the presence of sodium n-dodecylsulphate (SDS), n-dodecyltrimethylammonium bromide (DTAB) and p-t-octylbenzene oxyethylene10 (Triton X-100) has been measured over a range of surfactant concentrations. 2. Urea has been shown to be transported transcellularly through the respiratory cells of the gill secondary lamellae by passive diffusion. Each surfactant was found to markedly increase the rate of diffusion and the diffusional transfer capacity reached a steady-state at a particular surfactant concentration. 3. The steady state flux was increased by surfactant in the sequence DTAB greater than SDS greater than Triton X-100 and the surfactant concentrations in terms of the critical micelle concentration (CMC) at which the diffusional transfer capacities reached limiting values were 0.92 x CMC (SDS), 0.53 x CMC (DTAB) and 2.5 x CMC (Triton X-100). 4. Compared to interactions between isolated epithelial cells and the surfactants, the rates at which the surfactants changed the urea flux were slow, suggesting that the mucus layer plays a significant role in protecting the epithelial cells of the secondary lamellae from disruption. 5. Relative to the other surfactants, DTAB had the most marked effect on both the rate of flux change and on the magnitude of the change, at concentrations which are low relative to the CMC, suggesting a more specific interaction with the negatively charged mucus layer consistent with the toxic effects of quaternary ammonium compounds on aquatic organisms.